The Transactions of the Korean Institute of Power Electronics, Vol. 24, No. 1, February 2019 1

7te =

https://doi.org/10.6113/TKPE.2019.24.1.1

§ Alo]l2E& A& P&O W4
185& MPPT ¢x38F 47T

7))

A Study on High-Efficiency MPPT Algorithm Based on

P&O Method with Variable Step Size
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Abstract

In this study, a maximum power point tracking (MPPT) algorithm based on the perturb and observe (P&O)
method with variable step size is proposed to improve the dynamic response characteristic of MPPT, using the
existing P&O method. The proposed algorithm, which we verified by simulation and experiment, can track the
maximum power point (MPP) through duty control and consisted of three operation modes, namely, constant
voltage mode, fast mode, and variable step mode. When the insolation is constant, the voltage variation of the
operating point at the MPP is reduced through the step size reduction of the duty in the variable step mode.
Consequently, the vibration of the operating point is reduced, and the power generation efficiency is increased.
When the insolation changes, the duty and the photovoltaic (PV) voltage are kept constant through the constant
voltage mode. The operating point then rapidly tracks the new MPP through the fast-mode operation at the
end of the insolation change. When the MPP is reached, the operation is changed to the variable step mode to
reduce the duty step size and track the MPP. The validity of the proposed algorithm is verified by simulation
and experiment of a PV system composed of a PV panel and a boost converter.
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Fig. 10. Configuration of experimental equipment.

TABLE 1
PV SIMULATOR PARAMETERS
Value Value
Parameter | Symbol | (1000W/m? | (500W/m?,
25C) 25C)
Open-dircuit |y, gy [v] | 25067 [V]
voltage
Short-eireuit | 821 [A] 41 [A]
current
MPP voltage Vi 22061 [V] 212.04 [V]
MPP current Loy 772 [A] 386 [A]
MPP power | Py | 17029 [W] | SISS3 [W]
TABLE I
BOOST CONVERTER PARAMETERS
Parameter Symbol Value
Load voltage Viad 350 [V]
DC link capacitor Cin 5000 [uF]
Inductor L 2 [mH]
Switching frequency o 10 [kHz]
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Fig. 11. Experimental results when MPPT is operating from
initial starting point.
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